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(54) Title: UNIT DOSAGE FORM INTENDED FOR VAGINAL USE THAT CAN BE USED AS A LOCAL 

CONTRACEPTIVE AND/OR FOR COMBATTING SEXUALLY TRANSMITTED DISEASES AND/OR HIV 

(57) Abstract 

This dosage form, comprising on one hand an outer jacket containing gelatin and on 
the other a non-aqueous liquid or semi-liquid inner phase containing an active principle 
in solution, is characterized by the fact that the active principle is constituted by a 
spermicide and that the inner phase includes, in addition to the active principle: in 
major proportions, a lipophilic agent compatible with the rubber latex of a condom; in 
minor proportions at least one hydrodispersible agent; at least one bioadhesion agent; 
and at least one agent to gel the lipophilic agent. This dosage form, intended for the 
vaginal route, which provides the known advantages of a soft capsule, has properties 
that are simultaneously spermicidal, antiseptic, and lubricating and, in addition, is 
safely compatible with condoms, without risk of deteriorating the rubber latex of the 
latter. 
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[ Translator's Note : the names of the countries have not been translated] 



Unit dosage form intended for the vaginal route 
that can be used as a local contraceptive and/or to combat 
sexually transmitted diseases and/or HIV 

The present invention relates to a unit dosage form of the soft capsule 
type, that is, comprising on one hand an outer jacket <:ontaining gelatin 
and on the other an non-aqueous liquid or semi -liquid inner phase 
containing a spermicidal active principle in solution. 

More particularly, it relates to a dosage form of this type intended for 
the vaginal route that can be used as a local contraceptive and/or to 
combat sexually transmitted diseases and/or HIV. 

At the present time there are numerous spermicidal products in the form 
of ovules, creams, sponges iit?)regnated with cream or solution, and 
tablets for local contraception. Spermicidal agents are all by nature 
surfactants (surf ace -active agents) . 

For example, the patents US 4,983,393 and 5,069,906 describe a 
solidified gel <:onposition which dissolves in the presence of vaginal 
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fluids, EP 0,587,431 describes an ovule that dissolves in the vagina, 
containing a water-soluble lyophilized foam and a spermicide, and US 
4,187,286 describes a ovule containing a mixture of polyethylene glycol, 
a spennicide, a thickening agent, an effervescent agent and alginic 
acid. EP 0,359,402 describes an extended action contraceptive ovule 
containing a spermicide, a polymer gum, a dispersion agent and, as the 
major excipient, a polyoxyethylene glycol (PEG), but it is a homogeneous, 
solid dosage form, the composition of which cannot be adapted to the 
inner phase of a soft capsule, taking into account the strongly 
hydrophilic nature of the PEG which would spontaneously destructure the 
outer gelatin phase. 

The dosage form known as a ''soft capsule" is itself well known, with an 
outer phase that is initially solid, and thus easy to manipulate and put 
in place, containing gelatin, in particular constituted of gelatin and 
glycerol, enclosing a liquid or semi-liquid inner phase containing a 
therapeutic agent. 

For example, FR 2,372,635 describes a soft capsule in which the inner 
phase is mainly constituted of a surfactant, and thus incompatible with 
use by the vaginal route because of intolerance of the mucosa; EP 
0,121,321 describes a soft capsule containing an active principle, 
dissolved or in suspension, and a con^josition preventing the soft 
capsule from becoming fragile. 

Moreover, the development in recent years of sexually transmitted 
diseases (STD) , including HIV infections in particular, has led to wider 
and wider use of condoms. 

It is however recommended to combine the use of the condom with that of 
an appropriate lubricating agent, that is, one that does not degrade the 
mechanical resistance properties of the condom and does not increase its 
porosity because of an attack on the latex. 

For example, EP 0,457,127 describes a silicone oil-based lubricant to 
treat the latex of condoms, EP 0,475,664 describes a lubricating 
composition and its use with condoms, and FR 2,666,587 describes a 
lubricant containing a polydimethylsiloxane. 

On the other hand, it is also recommended that for greater safety the 
use of a condom be combined with that of a spermicidal product (when the 
condom is used for contraceptive purposes) and/or that of an agent that 
is protective against sexually transmitted diseases (when the condom is 
used for STD prevention purposes) . 

One of the goals of the invention is to propose a dosage form that 
answers to these different needs thanks to a unit form intended for the 
vaginal route that offers the known advantages of the soft capsule, has 
properties that are at the same time spermicidal, antiseptic and 
Ixabricating, and is in addition reliably compatible with condoms, 
without risk of deteriorating the rubber latex of the latter. 

According to studies of -the literature, a large number of formulations 
administered vaginally <gels, ovules, soft capsules and the like) have 
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the property of altering the physical characteristics of the rubber 
latex of condoms. 

A major problem lies in the fact that the rubber latex of condoms loses 
its properties, particularly bursting strength, when it is put in 
contact with a large number of formulations administered by the vaginal 
route . 

On the other hand, the dosage form must be well tolerated, stable and 
pharmaceutical ly acceptable. 

It should respond to many requirements, i.e. 

- provide bioadhesion so as to avoid the phenomenon of overflow as 
much as possible, 

- assure the compatibility of the vehicles with the active 
principle, 

- favor the homogenization of the inner phase with vaginal 
secretions while imparting a certain hydrophilic character, 
still assuring that this hydrophilic nature is compatible with 
the outer phase containing gelatin so as not to denature it 
(otherwise the capsule would dissolve by itself before even 
being used) . 

- choose ingredients compatible with both the outer phase and the 
rubber latex of the condoms. 

The present invention resolves the problems mentioned above by proposing 
a unit dosage form of the above-mentioned type, characterized by the 
fact that the active principle is constituted by a spermicide and that 
the inner phase contains, in addition to the active principle: in major 
proportions, a lipophilic agent compatible with the rubber latex of a 
condom; in minor proportions at least one hydrodispersible agent; at 
least one bioadhesion agent; and at least one gelling agent for the 
lipophilic agent. 

In accordance with a number of advantageous secondary characteristics: 

- the spermicide is chosen from among benzalkonium chloride, 
benzethonium chloride, cetylpyridinium chloride, 
methylbenzethonium chloride , tetradecyltrimethylammonium 
bromide, benzalkonium bromide, monylphenyl [sic] ethers, lauryl 
ethers, and octoxynols, this spermicide more particularly being 
cationic in nature, and advantageously benzalkonium chloride; 

- the lipophilic agent conpatible with the rubber latex of a 
condom is a silicone oil; 

- the hydrodispersible agent is a non- ionic, non-surf actant 
compound, preferably chosen from among the group comprising 
esters of fatty acids and polyols, the ether of lauric alcohol 
and polyethylene glycol, polyoxyethylenated castor oil, 
polyoxyethylenated glycerides, polyoxyethylene glycols, 
sucroglycerides of palm oil, and rectified ethyldiethylene 
glycol, advantageously a mixture of polyoxyethylene glycol 7- 
glycerylcocoate and polyoxyethylene glycol; 
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- the bioadhesion agent is a biocompatible polymer, preferably 
chosen from among the carboxyvinylic acids, carboxymethyl 
cellulose, sodium carboxymethyl cellulose, methylcellulose, 
hydroxypropylcellulose, hydroxypropylmethylcellulose, gelose, 
aluminum silicate, carrageenates , and carob gum, more 
particularly hydroxypropylcellulose; 

- the gellant for the lipophilic agent is chosen from among the 
group comprising silica, aluminum monostearate, aluminum 
tristearate, and cetyl alcohol, more particularly silica; 

- the inner phase compatible with the rubber latex of a condom 
corresponds to the general formula: benzalkonium chloride, 50% 
solution, 0.265 to 2.65 g; silica, 5 to 7 g; 
hydroxypropylcellulose, 6 to 8 g; polyoxyethylene glycol 7- 
glycerylcocoate, 9 to 11 g; polyoxyethylene glycol 400, 4 to 6 
g; silicone oil, q.s. 100 g. 

The invention also has as its subject a process for obtaining the unit 
dosage form, which is characterized by the fact that it consists of: a) 
addition with stirring of a solution of benzalkonium chloride to 
silicone oil; b) incorporation into the mixture a) of polyoxyethylene 
glycol 400 and polyoxyethylene glycol 7-glycerylcocoate in liquid form; 
c) mixing the product b) for a sufficient period of time to obtain good 
homogenization; d) addition to the product c) of hydroxypropylcellulose; 
e) mixing product d) ; f ) incorporation of silica; and g) stirring until 
the final product is obtained, which is introduced into the jacket 
containing gelatin. 

0 

Various advantages and characteristics of the present invention will be 
apparent from the following implementation examples. 

In all the exanples of the present invention, the content of the inner 
phase is mentioned, it being understood that the latter is introduced 
into an outer jacket containing gelatin, in particular an outer jacket 
made of gelatin/glycerol and known by the term ''soft capsule." 

The examples are given for a 100 -gram quantity unless otherwise stated. 

Exainple 1 

Benzalkonium chloride, 50% solution 
Aluminum tristearate 
Methylcellulose 

Polyoxyethylenated glycerides (Labrafil CS 1944®) 
Silicone oil 

(i.e. oil 75.35% and hydrodispersible agent 10%) 

Example 2 

Nonoxynol 9 
Cetyl alcohol 

Carboxyvinyl acid Carbopol 944 P®) 
Hydroxypropylmethylcellulose 
Polyoxyethylene glycol 400 
Silicone oil 

(i.e. oil 73% and hydrodispersible agent 7%) 



2.65 g 
2 g 



10 
10 
qs 100 



g 
g 
g 



8 
5 
2 
5 

7 

qs 100 



g 
g 
g 
g 

g 
g 
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Example 3 

Lauryl ether (Laureth 9) 7 g 

Silica 5 g 

Carboxyvinyl acid (Carbopol 944 P®) 2 g 

Monolaurate of polyoxyethylene glycol 400 4 g 

Polyoxyethylenated glycerides (Labrafil CS 1944®) 8 g 

Silicone oil qs 100 g 

i.e. oil 74% and hydrodispersible agents 12%) 

Exainple 4 

Benzalkonium chloride (50% solution) 2 g 

Silica 5 g 

Methylcellulose 8 g 

Polyoxyethylenated castor oil 7 g 

Polyoxyethylene glycol 7 -glyceryl cocoate (Get iol HE®) 8 g 

Silicone oil qs 100 g 

i.e. oil 72% and hydrodispersible agents 13%) 

Example 5 

Benzethonium chloride 1 g 

Aluminum monostearate 2 g 

Hydroxypropylmethylcellulose 7 g 

Polyoxyethylene glycol 7 -glyceryl cocoate (Get iol HE®) 9 g 

Polyoxyethylene glycol 400 6 g 

Silicone oil qs 100 g 

(i.e. oil 75% and hydrodispersible agents 15%) 

Example 6 

Octoxynol 9 6 g 

Cetyl alcohol 5 g 

Garboxyvinyl acid (Garbopol EX 55®) 3 g 

Polyoxyethylenated glycerides (Labrafil CS 1944®) 7 g 

Silicone oil qs 100 g 

(i.e. oil 79% and hydrodispersible agent 7%) 

Example 7 

Methylbenzethonium chloride 1.5 g 

Silica 6 g 

Carboxymethylcellulose 7 g 

Monolaurate of polyoxyethylene glycol 400 4 g 

Rectified ethyldiethylene glycol (Transcutol®) 2 g 

Silicone oil qs 100 g 

(i.e. oil 79.5% and hydrodispersible agents 6%) 



Example 8 



Benzalkonium chloride, 50% solution 


2.52 


g 


Aluminum tristearate 


1.5 


g 


Methylcellulose 


5 


g 


Polyoxyethylenated glycerides (Labrafil CS 1944®) 


8 


g 


Polyoxyethylene glycol 200 


4 


g 


Silicone oil 


qs 100 


g 



(i.e. oil 78.98% and hydrodispersible agents 12%) 

Example 9 



Benzalkonium chloride 


(50% solution) 


2.52 


g 


Silica 




6 


g 


Hydroxypropyl eel lulose 




7 


g 


Polyoxyethylene glycol 


7 -glyceryl cocoate (Cetiol HE®) 


10 


g 


Polyoxyethylene glycol 


400 


5 


g 


Silicone oil 




qs 100 


g 



(i.e. oil 69.48% and hydrodispersible agents 15%) 



The unit dosage form in accordance with the invention as illustrated by. 
the above examples has the advantage of being simultaneously lubricating 
and spermicidal, while also having efficacious properties against 
sexually transmitted diseases and HIV, and still remaining compatible 
with the rubber latex of condoms. 

The tests of the compatibility between the unit dosage form of the 
invention and the rubber latex of the condoms in accordance with the 
standard AFNOR NF S 97-031 of May, 1993, showed that in no way did any 
significant degradation of the properties of the condoms, particularly 
their bursting strength, occur. 

Tests were carried out at the [French] National Testing Laboratory on 
the samples presented, that is, on 50 soft capsules corresponding to the 
formulation in Example 9, above. 

The test procedure was as follows: a bursting test (measurement of the 
bursting volume and pressure) as defined in the standard NF S 97-031 of 
May, 1993, § 5.2, was carried out on 20 male condoms of each reference 
number under the following conditions: 

- male condoms, ready for use (lubricated and packed in individual 
wrappers) ; 

- male condoms, same conditions as above, having in addition a 
quantity of 500 ± 30 mg of a product referred to above applied 
with a brush for 30 minutes. 

The three reference numbers of the male condoms used for the tests were: 

- Prophyltex "SN Special," smooth surface. Lot No. 231 005, 
thickness 60 ym; 

- Prophyltex ^^Stymuleve, " textured surface, Lot No. 341 201, 
thickness 60 \xm; 

- Manix ^^Contact," smooth surface, Lot No. LD 103 F12, thickness 
50 pm. 
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The results obtained were as follows: 

Reference Bursting voliuae Bursting pressure 

Condom (dm^) , (kPa) 





Not Coated 


Coated 


Not Coated 


Coated 


Prophyltex ''SN Special" 










Average value 


30 .2 


40.2 


1.87 


1.92 




^ . o 


1 . 9 


0 . 18 


0 . 08 


Prophyltex "Stymuleve" 










Average value 


37.9 


32.2 


1.65 


1.60 


Standard deviation 


5.2 


8.2 


0.09 


0.10 


Manix ^'Contact" 










Average value 


37.9 


40.4 


1.56 


1.46 


Standard deviation 


5.2 


5.1 


0.08 


0.12 



These tests permitted the conclusion that there was no significant 
modification of the bursting volume and pressure before and after 
application of a quantity of a product in accordance with the invention. 



To satisfy the concepts of bioadhesion of the dosage form of the 
invention and to avoid as much as possible the phenomenon of overflow, 
^the inner phase includes, in the examples in the present invention, some 
biocompatible bioadhesive polymers that have the property of maximum 
incorporation of humidity to increase the viscosity of the unit dosage 
form in accordance with the invention and thus to prolong the retention 
of this dosage form in situ. 

The compatibility of the vehicles with the cationic surfactant 
constituting the active principle is obtained by the use of non- ionic 
excipients . 

To satisfy the concepts of bioadhesion, nonionic polymers compatible 
with the inner phase are introduced; these nonionic polymers are 
preferably cellulose derivatives. 

The phenomenon of overflow due to gelling of the non-aqueous inner phase 
is maximally avoided by the use of an agent that gels the lipophilic 
agent . 

In the invention, at l^ast one of the ingredients of the inner phase 
favors the homogenization of the lipophilic derivative that is the 
essential constituent of the fatty phase with the vaginal secretions, 
bringing a somewhat hydrophilic character to the unit dosage form. This 
<:haracter must nevertheless remain compatible with the outer phase 
because under the influence of too great an internal hydrc^hilicity the 
external framework of the gelatin would be destroyed. 

The lipopihilic constituent of the invention is conpatible with the 
surfactant, with the jacket containing gelatin and, above all, with the 
rubber latex of the condoms. In the present invention, the lipophilic 



agent used is a silicone oil, in particular polydimethylsiloxane, 
corresponding to the formula: 



CH3 



CH3 



CH. 



3 



HjC-Si- 



O — Si — 



0 — Si — CH 



3 • 



CH3 




CH 



3 



n 



in which n is between 400 and 1200. 

This is a clear, colorless, odorless liquid of various viscosities, 

practically insoluble in water and in methanol, miscible with ethyl 

acetate, chloroform, ether, methyl ethyl ketone, carbon tetrachloride 

and toluene, and very difficultly soluble in water [sic] . 

The silicone oil used, dimethylpolysiloxane of the type Dimethicone 
1000®, conforms to the French Pharmacopeia, Tenth Edition, and the 
European Pharmacopeia, Second Edition. The viscosity is between 950 x 
10'^ and 1050 x 10"^ mVs (950 and 1050 centistokes) . 

The present invention thus relates to a unit dosage form intended for 
the vaginal route, in the form of a soft capsule, particularly 
appropriate for use with the rubber latex of condoms, which provides a 
contraceptive action with efficacious properties against sexually 
transmitted diseases and HIV. 
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CLAIMS 

1. Unit dosage form intended for the vaginal route that can be used 
as a local contraceptive and/or to combat sexually transmitted diseases 
and/or HIV, comprising, on one hand, an outer jacket containing gelatin 
and, on the other, a non-aqueous liquid or semi-liquid inner phase 
containing an active principle in solution, characterized by the fact 
that the active principle is constituted by a spermicide and that the 
inner phase contains, in addition to the active principle: in major 
proportions, a lipophilic agent compatible with the rubber latex of a 
condom; in minor proportions, at least one hydrodispersible agent; at 
least one bioadhesion agent; and at least one agent to gel the 
lipophilic agent. 

2. Unit dosage form as in claim 1, characterized by the fact that the 
spermicide is chosen from among benzalkonium chloride, benzethonium 
chloride, cetylpyridinium chloride, methylbenzethonium chloride, 
tetradecyltrimethylammonium bromide, benzalkonium bromide, monylphenyl 
[sic] ethers, lauryl ethers, and octoxynols. 

3. Unit dosage form as in claim 2, characterized by the fact that more 
particularly the spermicide is cationic in nature, 

4. Unit dosage form as in claim 3, characterized by the fact that the 
spermicide is benzalkonium chloride. 

5. Unit dosage form as in claim 1, characterized by the fact that the 
lipophilic agent compatible with the rubber latex of a condom is a 
silicone oil. 

6. Unit dosage form as in claim 1, characterized by the fact that the 
hydrodispersible agent is a non- surfactant nonionic compound. 

7. Unit dosage fomri as in claim 6, characterized by the fact that the 
non- surfactant, nonionic, hydrodispersible agent is chosen from the 
group comprising esters of fatty acids and polyols, the ether of lauryl 
alcohol and polyethylene glycol, polyoxyethylenated castor oil, 
polyoxyethylenated glycerides, polyoxy ethylene glycols, palm oil 
sucroglycerides, and rectified ethyldiethylene glycol. 

8. Unit dosage form as in claim 7, characterized by the fact that the 
non- surfactant nonionic hydrodispersible agent is a mixture of 
polyoxyethylene glycol 7-glycerylcocoate and polyoxyethylene glycol. 

9. Unit dosage form as in claim 1, characterized by the fact that the 
bioadhesion agent is a biocompatible polymer. 

10. Unit dosage form as in claim 9, characterized by the fact that the 
polymer is chosen from among the carboxyvinyl acids, 
carboxymethylcellulose , sodium carboxymethylcellulose , methylcellulose , 
hydroxypropylcellulose , hydroxypropylmethylcellulose , gelose , aluminum 
silicate, carrageenates, and carob gum. 
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11. Unit dosaga form as in claim 10, characterized by the fact that more 
particularly the bioadhesion agent is hydroxypropylcellulose . 

12. Unit dosage form as in claim 1, characterized by the fact that the 
agent to gel the lipophilic agent is chosen from among the group 
comprising silica, aluminum monostearate, aluminum tristearate, cetyl 
alcohol . 

13. Unit dosage form as in claim 12, characterized by the fact that more 
particularly the gellant for the lipophilic agent is silica, 

14. Unit dosage form as in claim 1, characterized by the fact that its 
inner phase, compatible with the rubber latex of a condom, corresponds 
to the general formula: 



Benzalkonium chloride (50% solution) 
Silica 

Hydroxypropylcellulose 

Polyoxyethylene glycol 7- glyceryl cocoate 
Polyoxyethylene glycol 400 
Silicone oil 



0.265 to 2.65 g 

5 to 7 g 

6 to 8 g 
6 to 11 g 

4 to 6 g 

qs 100 g 



15. Process to obtain the unit dosage form in accordance with claim 14, 
characterized by the fact that it consists of the: 

a) Addition, with stirring, of a solution of benzalkonium 
chloride to silicone oil, 

b) Incorporation into mixture a) of polyoxyethylene gycol 400 and 
polyoxyethylene glycol 7 -glyceryl -cocoate in liquid form, 

c) Mixing of product b) for a sufficient length of time to obtain 
good homogenization, 

d) Addition to product c) of hydroxypropylcellulose, 

e) Mixing of product d) , 

f) Incorporation of silica, and 

g) Stirring just until the final product is obtained, which is 
then introduced into the jacket containing gelatin. 
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(57) Abstract 

Dosage form comprising, firstly, an outer envelope comprising gelatine and, secondly, an inner non-aqueous liquid or semi-liquid 
phase containing an active ingredient in a solution. The invention is characterized in diat the active ingredient consists of a spermicide 
and the inner phase includes, in addition to the active ingredient a major proportion of a lipophilic agent compatible widi the mbbcr latex 
forming a condom; a minor proportion of at least one hydrodispersible agent; at least one bioadhesion agent; and at least one gelling agent 
for the lipophilic agent. Said vaginal dosage form combines the advantages associated widi a soft capsule wid) spermicidal, antiseptic and 
lubricating properties. It can be used safely in conjunction witfi condoms without altering their rubber latex composition. 



(57) Abr<g^ 

Ccttc fcmne gakniquc, qui comprend, d'une part, une enveloppe exteme comportant de la gelatine el, d'autie part, unc phase interne 
liquide ou scmi-liquide non aqueuse contenant un principe aclif en solution, est caract6ris6e en que le principe actif est constioid d'un 
spermicide ct en ce que la phase interne comporte. outre le principe actif: en proportion majoritaire, un agent lipophile compatible avec le 
latex de caoutchouc d'un pr&ervatif; en proportion mtnoritaire. au moins un agent hydrodispersible; au moins un agent de bioadhdsion; et 
au moins un agent geiifiant de Tagent lipophile. Cettc forme galiniquc destinde & la voic vaginale. qui procure les avantages connus de la 
c^sule moUe, presente des propria^s ^ la fois spermicides, antiseptiques et lubrifiantes et, de plus, est compatible de fa^on sftre avec les 
prtservatift. sans risque de det^oiation du latex de caomchouc de oes dexnieis. 
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Forme gal^nique iinitaire destin^e a la voie vaginale 
utilisable comme contraceptif local et/ou pour combattre 
les maladies sezueUement traosmissibles et/ou les VIH 

5 La presente invention conceme une forme galenique unitaire de 

type capsule molle, c'est-a-dire comprenant, d'une part, une enveloppe 
exteme comprenant de la gelatine et, d'autre part, une phase interne 
liquide ou semi-liquide non aqueuse contenant un principe actif sper- 
micide en solution. 

10 Plus particuli&rement, elle conceme une forme galenique de ce 
type destin^e k la voie vaginale, utilisable comme contraceptif local 
et/ou pour combattre les maladies sexuellement transmissibles et/ou 
les VIH. 

II existe k llieure actuelle de nombreux produits spermicides sous 
15 forme d'ovules, de crimes, d'6ponges impr6gn6es de cr&me ou de solu- 
tions et de comprim6s pour la contraception locale. Les agents spermi- 
cides sont tous, par nature des tensio-actifs (agents de surface). 

Par exemple, les US-A-4 983 393 et US-A- 5 069 906 d^crivent une 
composition de gel solidifi6 qui se dissout en presence des Guides vagi- 
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naux, le EP-A-O 587 431 d^crit un ovule se dissolvant dans le vagin, 
comprenant une mousse lyophilis6e hydrosoluble et un spermicide et le 
US-A-4 187 286 d6crit un ovule comprenant un melange de polyethy- 
lene glycol, un spermicide, xm agent 6paississant, un agent effervescent 
6 et de Tacide alginique. Le EP-A-O 359 402 d6crit un ovule contraceptif i 
effet prolong^ comprenant un spermicide, une gomme polymere, un 
agent dispersant et, comme excipient majeur, un polyoxy6thylfene gly- 
col (PEG), mais il s'agit d'lme forme gal6nique homog^ne et solide, dont 
la composition ne pourrait Stre adapt6e k une phase interne de capsule 
10 moUe compte tenu du caractere fortement hydrophile du PEG qui d6s- 
tructurerait spontan^ment la phase exteme de gelatine. 

La forme gal&uque dite "capsule moUe" est. quant a elle, bien con- 
nue, avec une phase exteme initialement solide — done aisie k mani- 
puler et k mettre en place — comportant de la g61atine, notamment 
15 constitute de gelatine et de glycerine, enferaiant une phase interne U- 
quide ou semi-liquide renfermant im agent thtrapeutique. 

Par exemple, le FR-A-2 372 635 d6crit une capsule moUe dont la 
phase interne est mfiooritairement constitute d'un tensio-actif, done in- 
compatible avec une utilisation par voie vaginale pour des raisons d'in- 
20 tolerance par la muqueuse ; le EP-A-0 121 321 dtcrit une capsule moUe 
comprenant un prindpe actif dissous ou en suspension et une composi- 
tion empechant la fragilisation de la capsule molle. 

Par ailleurs, le dtveloppement ces demieres anntes des maladies 
sexuellement transmissibles (MST), dont notamment les infections par 
25 les VIH, a conduit k im usage de plus en plus large des prtservatifs. 

n est cependant recommandt d'associer Tusage du prtservatif k 
celui d'un agent lubrifiant approprit, c'est-&-dire qtd ne degrade pas les 
proprittes de resistance mtcanique du prtservatif et n'augmente pas sa 
porosite du fait d*une attaque du latex. 
30 Par exemple, le EP-A-O 457 127 dtcrit un lubrifiant k base d'huile 

de silicone pour traiter le latex des prtservatifs, le EP-A-O 475 664 dt- 
crit une composition lubrifiante et son utilisation avec des prtservatifs, 
et le FR-A-2 666 587 dtcrit un lubrifiant comprenant un polydimtthyl- 
siloxane. 

t5 D'autre part, il est tgalement recommandt d'assoder pour une plus 
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grande s^curit^ Fusage du pr^servatif k celtii d'un produit spermicide 
(lorsque le pr^servatif est utilise k des fins de contraception) et/ou k 
celui d'un agent protecteur k regard des infections sexuellement trans- 
missibles (lorsque le pr^servatif est utilise k des fins de prevention des 
5 MST). 

L'un des buts de Tinvention est de proposer une forme gal^nique 
qui r^ponde k ces difi)6rents besoins grace une forme unitaire destin^e k 
la voie vaginale, offrant les avantages connus de la capsule moUe, qui 
pr^sente des propri^t^s k la fois spermicides, antiseptiques et lubrifi* 
10 antes et qui soit de plus compatible de fafon sure avec les pr^servatifs, 
sans risque de deterioration du latex de caoutchouc de ces demiers. 

En effet, selon des etudes bibliographiques, un grand nombre de 
formulations administr6es par voie vaginale (gels, ovules, capsules 
molles et analogues) ont la propriety d'alt^rer les caracteristiques phy- 
1 5 siques du latex de caoutchouc des pr^servatifs. 

Un problfeme majeur reside en effet dans le fait que le latex de ca- 
outchouc des pr^servatifs perd ses proprietes, notamment de resistance 
k reclatement, lorsqu'il est mis au contact d'un grand nombre de for- 
mulations administrees par voie vaginale. 
20 D'un autre c6te, la forme gaienique doit ktre bien toieree, stable, et 
gaieniquement acceptable. 

EUc doit repondre k de nombreuses exigences, k savoir : 

— procurer une bioadhesion pour eviter au maximum le phenomfene 
d*ecouIement, 

25 — assurer ime compatibilite des vehicules avec le principe actif, 

— favoriser Thomogeneisation de la phase interne avec les secretions 
vaginales en apportant un certain caract^re hydrophile, tout en as- 
surant que ce caractfere hydrophile soit compatible avec la phase 
externa comportant de la gelatine afin de ne pas la d6naturer <au- 

30 trement la capsule fondrait d'elle-mSme avant mSme d'§tre utili- 
s6e), 

— choisir des ingredients compatibles k la fois avec la phase exteme 
et le latex de caoutchouc des preservatifs. 

La presente invention resout les probiemes mentionnes ci-dessus 
35 en proposant une forme gaienique unitaire du type predte, caracterisee 
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en ce que le prindpe actif est constitu6 d'un spermicide et en ce que la 
phase interne comporte, outre le prindpe actif ; en proportion migori- 
taire, un agent lipophile compatible avec le latex de caoutchouc d*un 
pr^servatif ; en proportion minoritaire, au moins un agent hydrodisper- 
sible ; au moins un agent de bioadh^sion ; et au moins un agent g^lifi- 
ant de I'agent lipophile. 

Selon un certain nombre de caract^ristiques subsidiaires avanta- 
geuses : 

— le spermidde est choisi parmi le chlorure de benzalkonium» le chlo- 
rure de benz^thonium, le chlorure de c^tyl pyridinium, le chlorure 
de m6thylbenz6thonium, le bromure de t^trad^cyltrim^thyl ammo- 
nium, le bromure de benzalkonium, les Others monylphenyliques, 
les others lauryliques, les octoxynols, ce spermidde 6tant plus par- 
ticulierement de nature cationique, et avantageusement le chlonu-e 
de benzalkoniimi ; 

— Tagent lipophile compatible avec le latex de caoutchouc d'un 
preservatif est une huile de silicone ; 

— I'agent hydrodispersible est un compost non ionique non tensio-ac- 
tif, de pr£f(§rence choisi parmi le groupe comprenant les esters d'a- 
ddes gras et de polyols. Tether d'alcool laurique et de poly^thyltoe 
glycol, rhuile de ridn polyoxyethyl^nte, les glyc^rides polyoxy^thy- 
I6nis, les polyoxy6thylfene glycols, les sucroglyc6rides d'huiles de 
palme et I'^thyldiethylfeneglycol rectifie, avantageusement im me- 
lange de 7-glyc6ryl-cocoate de polyoxy^thyldne glycol et de polyoxy- 
^thyl^ne glycol ; 

— I'agent de bioadh^sion est un polymfere biocompatible, de prefe- 
rence choisi parmi les addes carboxyvinyliques, la carboxymethyl- 
cellulose, la carboxym^thylcellulose sodique, la m^thylcellulose, 
rhydrox3T5ropylcellulose, Thydroxypropylm^thylcellulose, la g^lose, 
le silicate d'aluminium, les carraghdnates, la gomme de caroube, 
plus particulierement rhydrox3npropylcellulose ; 

— I'agent g^Ufiant de I'agent lipophile est choisi parmi le groupe com- 
prenant la silice, le monost^arate d'aluminium, le tristearate d'alu- 
minium, I'alcool c^tylique, plus particulierement la silice ; 

— la phase interne compatible avec le latex de caoutchouc d'lm pr6- 
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servatif r^pond k la formule gin^rale : chlorure de benzalkonium, 
solution k 50 %, 0,265 k 2,65 g ; silice, 5 & 7 g ; hydroxypropylcellu- 
lose, 6 & 8 g ; 7-glyc6ryl-cocoate de poljroxy^thyltoe glycol, 9 & 11 g ; 
polyoxy^thylfene glycol 400, 4 it 6 g ; huile de silicone, q.s. 100 g. 
5 ^invention a ^galement pour objet un proc^d^ d'obtention de la 

forme gal^nique unitaire, qui est caractSris^ en ce qu*il consiste : a) k 
ajouter sous agitation une solution de chlorure de benzalkonium k de 
rhuile de silicone ; b) k incorporer au melange a) du polyoxy^thylfene 
glycol 400 et du T-glyc^iyl-cocoate de polyoxy^thylene glycol sous forme 
liquide ; c) k m^langer le prodmt b) selon une dur^e suffisante pour ob- 
tenir une bonne homog^n^isation ; d) k ajouter au produit c) de I'hydro- 
xypropylcellulose ; e) k m^langer le produit d);f)k incorporer de la si- 
lice ;et g) k agiter jusqu*a obtention du produit final, qui est introduit 
dans I'enveloppe comprenant de la gelatine. 

0 

Divers avantages et caractiristiques de la presente invention res- 
sortiront des exemples de realisation d-aprfes. 

Dans tous les exemples de la presente invention on mentionne le 
contenu de la phase interne, 6tant bien entendu que celle*ci est intro- 
duite dans une enveloppe exteme comportant de la gelatine, notam- 
ment une enveloppe exteme de gelatine/glycerine connue sous la deno- 
mination de "capsule inoUe**. 

Les exemples sont donnas, sauf indication contraire, pour une 
quantity de 100 grammes. 

Example 1 



Chlorure de benzalkonium, solution a 50 % 2,65 g 

Tristearate d'alimiinium 2 g 

Methylcellulose 10 g 

Glycerides polyoxyetfiyien6s (Labrafil CS 1944®) 10 g 

Huile de silicone q.s. 1 00 g 



(soit huile 75,35 % et agent hydrodispersible 10 %) 
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Exemple 2 



Nonoxynol 9 8 g 

5 Alcool c^tylique 5 g 

Adde carboxyvinylique (Carbopol 944 P®) 2 g 

Hydroxypropylm^thylcellulose 5g 

Polyoxy6thylfene glycol 400 7 g 

Huile de silicone q.s. lOOg 
10 (soit huile 73 % et agent hydrodispersible 7 %) 

Exemple 3 

Ether lauxylique (Laureth 9) 7 g 

15 Silice 5g 

Acide carbo3^nylique (Carbopol 944 P®) 2 g 

Monolaurate de polyoxy£thyl6ne glycol 400 4 g 

Glyc6rides polyoxy6thyl6n6s (Labrafil CS 1944®) 8 g 

Huile de silicone q.s. 100 g 
20 (soit huile 74 % et agents hydrodispersibles 12%) 

Exemple 4 

Chlorure de benzalkoniiim, solution a 50 % 2 g 

25 Silice 5g 

M^thylcellulose 8 g 

Huile de ridn polyoxy^thyl^n^e 5 g 
7-glyc§ryl-cocoate de polyoxy^thylene glycol (C^tiol HE®) 8 g 

Huile de silicone q.s. 100 g 
30 (soit huile 72 % et agents hydrodispersibles 13 %) 

Exemple 5 

Chlorure de benz^thoni\un 1 g 

35 Monost^arate d'aluminium 2g 
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Hydroxypropylm^thylcellulose 7 g 

7-glyc^ryl-cocoate de polyo^^^thyltoe glycol (C^tiol HE*) 9 g 
Polyoxy^thyltoe glycol 400 6 g 

Huile de silicone q.8.100g 
5 (soit huile 75 % et agents hydrodispersibles 15 %) 

Exemple 6 

Octoxinol 9 6 g 

10 Alcool c^tylique 5 g 

Adde carboxyvinylique (Carbopol EX 65*) 3 g 

Glyc6rides polyoxy6thyl6n6s (Labrafil CS 1944*) 7g 

Huile de silicone q.s. lOOg 



(soit huile 79 % et agent hydrodispersible 7 %) 
Ezemple 7 



Chlorure de m^thylbenz^thonium 1 ,5 g 

Silice 6g 

20 Carboxym^thylcellulose 7g 

Monolatirate de polyoscy^thyltoe glycol 400 4 g 

fithyldi^thylfeneglycol rectifi6 (Transcutol®) 2 g 

Huile de silicone q s. 100 g 
(soit huile 79,5 % et agents hydrodispersibles 6 %) 



25 



Exemple 8 



Chlonire de benzalkonium, solution ^ 50 % 2,52 g 

Trist^arate d'alvuninium l>5g 

30 M^thylcellulose 5g 

Glyc6rides polyoxy^thyl^n^s (Labrafil CS 1944*) 8 g 

Polyoxy6thylfene glycol 200 4 g 

Huile de siUcone Q S. 1 00 g 
(soit huile 78,98 % et agents hydrodispersibles 12%) 

35 
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Ezemple 9 



Chlorure de benzalkonium, solution & 50 % 




2.52 g 


SUice 




6g 


Hydroxypropylcellulose 




7g 


7-glyc6ryl.cocoate de polyoxy^thyltoe glycol (C^tiol HE*) 


10 g 


Polyoxy^thyl^ne glycol 400 




5g 


Huile de silicone 


q.s. 


100 g 



(soit huile 69,48 % et agents hydrodispersibles 15 %) 
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La forme gal6nique unitaire selon Imvention telle qu*illiistr6e par 
les exemples d-dessus pr6sente l avantage d'etre a la fois lubrifiante et 
spermicide, tout en ayant 6galement des propri^tes efficaces contre les 
maladies sexueUement transmissibles et les VIH, ceci en restant par- 
1 6 faitement compatible avec le latex de caoutchouc des pr^servatifs. 

Les essais de compatibility entre la forme gal^nique unitaire de 
I'invention et le latex de caoutchouc des pr^servatifs selon la norme 
AFNOR NF S 97-031 de mai 1993 ont montr6 qu'il ne se produisait en 
aucune fapon une degradation significative des propri^t^s des pr^serva- 
20 tifs, notamment de leur resistance k I'edatement. 

Des essais ont 6t6 mis en oeuvre au Laboratoire national d essais 
sur des 6chantillons pr^sent^s. k savoir 50 capsules molles correspon- 
dant k la formulation de I'exemple 9 d-dessus. 

La proc^dvire d essais 6tait la suivante : un essai d'^datement (me- 
26 sure du volume et de la pression d*6datement) tel que d^fini dans la 
norme NF S 97-031 de mai 1993, § 5.2 a 6te r6ahs6 sur 20 preservatifs 
masculins de chaque reference, dans les conditions d-dessous : 
— preservatifs masculins prets a Temploi (lubrifi6s et conditionnes 
sous emballage individuel) ; 
30 — preservatifs masculins memes conditions que d-dessus, ayant en 
plus une quantite de 500 ± 30 mg de produit reference d-dessus 
applique au pinceau pendant 30 minutes. 

Les trois references de preservatifs masculins utilises pour les es- 
sais etaient : 

35 — Prophyltex "SN Special", surface lisse, n^ de lot : 231 005 - 
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6paisseur : 60 ^m ; 

— Prophyltex "Stymtxl^ve", surface textur^e, de lot : 341 201 • 
^paisseiir : 60 \im ; 

— Maniz "Contact", sxuface lisse. de lot : LD 103 F12 - ^paisseur : 
5 50^m. 

Les r^sultats obtenus ont 6t6 les suivants : 



R^fi^rence Volume d'^clatement Pression d'^clatement 

10 prtservatif (dm^) (kPa) 

non enduit enduit non enduit enduit 



20 



Prophyltex "SN Sp^al" : 










valeur moyenne 




40,2 


1.87 


132 


<cait-type 




1,9 


0A8 


0,08 


Prophyltex "Stymul^e'' : 










valeur moyenne 


37,9 


32,2 


1.65 


1.60 


<cart-type 


5.2 


8,2 


0,09 


040 


Manix "Contact" : 










valeur moyenne 


37,9 


40.4 


1,56 


1.46 


ecart-lype 


5.2 


5.1 


0.08 


0.12 



Ces essais permettent de conclure a une absence de modification 
25 significative du volume et de la pression d'^clatement avant et apres 
application d ime quantite de prodtdt selon linvention. 

Pour satisfaire aux concepts de bioadh^sion de la forme gal^nique 
de Tinvention et ^viter au maximum le ph^nom^ne d*^coulement, la 
phase interne renferme dans les exemples de la pr^sente invention des 
30 polymeres bioadh^sifs biocompatibles ayant la preprints d'incorporer 
au maximum Thumidit^ pour augmenter la viscosity de la forme gaU- 
nique unitaire de 1 invention et pour prolonger ainsi le maintien de cet- 
te forme in situ. 

La compatibility des v^hicules avec I'agent de surface cationique 
35 constituant le principe actif est obtenue par I'utilisation d'excipients 
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10 



15 



20 



non ioniques. 

Pour satisfaire aux concepts de bioadh^sion, on introduit des poly- 
meres non ioniques compatibles avec la phase interne, et ces polym6res 
non ioniques sont de pr6f6rence des d6riv6s cellulosiques, 

Le ph^nomene d*^coulement par g61ification de la phase interne 
non aqueuse est 4vit^ au maximum par Tutilisation d'un agent g^lifiant 
de Tagent lipophile. 

Dans I'invention, au moins un des ingredients de la phase interne 
favorise Uxomog^n^isation du d6riv6 lipophile qui est le constituant es- 
sentiel de la phase grasse avec les secretions vaginales en apportant im 
certain caractfere hydrophile k la forme gal^nique unitaire. Ce caract^re 
doit n^anmoins rester compatible avec la phase ezteme car» en efifet, 
sous linfluence d'une hydrophilie interne trop importante» la trame ex- 
teme de gelatine serait detruite. 

Le constituant lipophile de I'invention est compatible avec Tagent 
de surface, avec Tenveloppe comportant de la gelatine et surtout avec le 
latex de caoutchouc des pr6servatifs. Dans la prdsente invention, Ta- 
gent lipophile utilise est une huile de silicone, notamment du polydim^- 
thylsiloxane rSpondant a la formule : 



25 



CH. 



H3C — Si — 
I 



CH. 



_ O — Si — 



CH, 



CH3 
I 

— O— Si — CH3, 
I 

CHo 



dans laquelle n est compris entre 400 et 1200. 

n s*agit d'un liquide limpide, incolore, inodore, de diverses visco- 
30 sites, pratiquement insoluble dans I'eau et dans le methanol, miscible k 
Tacetate d'ethyle, au chloroforme, k lether, k la methyiethylcetone, au 
tetrachlorure de carbone et au toluene, et trks peu soluble dans Teau. 

L'huile de silicone utilisee, qui est du dimethylpolysiloxane de type 
Dimeticone 1000^, est conforme k la pharmacopee fran^aise dixieme 
35 edition et k la pharntiaoopee europeenne deuxieme edition. La viscosite 
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est comprise entxe 950.10*^ et 1050.10*^ m^/s (950 et 1050 centistokes). 

La pr^sente invention conceme done une forme gal^nique unitaire 
destan^e k la voie vaginale sous forme d'une capsule moUe, particuli^re- 
ment appropri4e pour Stre utilis^e avec le latex de caoutchouc des pr6- 
5 servatifs, qui procure une action contraceptive avec des propii6t^s effi- 
caoes contre les maladies sexuellement transmissibles et les VIH. 



10 



15 



20 



25 



30 
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revendicahons 

1. Forme gal^nique unitaire destin^e k la voie vaginale utilisable 
comme contraceptif local et/ou pour combattre les maladies sexuelle- 
6 ment transmissibles et/ou les VIH, comprenant, d'une part, une enve- 
loppe exteme comportant de la gelatine et, d*autre part, une phase in- 
terne liquide ou semi-liquide non aqueuse contenant un prindpe actif 
en solution, caract^ris^e en ce que le principe actif est constitu^ d'lm 
spermicide et en ce que la phase interne comporte, outre le principe 
10 actif : en proportion majoritaire, un agent lipophile compatible avec le 
latex de caoutchouc d un preservatif ; en proportion minoritaire, au 
moins im agent hydrodisp>ersible ; au moins un agent de bioadh^sion ; 
et au moins un agent g^lifiant de Tagent lipophile. 

15 2. Forme gal^nique unitaire selon la revendication 1, caract^ris^e 

en ce que le spermicide est choisi parmi le chlorure de benzalkonium, le 
chlorure de benz^thonium, le chlorure de c^tyl pyridinitim, le chlorure 
de mSthylbenz^thonium, le bromure de t^trad^cyltrim^thyl ammo- 
nium, le bromure de benzalkonium, les others monylph^nyliques, les 

20 others lauzyliques, les octoxynols. 

3. Forme gal^nique unitaire selon la revendication 2, caracterisee 
en ce que le spermicide est plus particuli^rement de nature cationique. 

25 4. Forme galenique unitaire selon la revendication 3, caracterisee 

en ce que le spermicide est le chlorure de benzalkonium. 

5. Forme galdnique unitaire selon la revendication 1 , caracterisee 
en ce que Tagent lipophile compatible avec le latex de caoutchouc d'lm 

30 preservatif est une huile de silicone. 

6. Forme galenique unitaire selon la revendication 1, caracterisee 
en ce que Tagent hydrodispersible est un compose non ionique non ten- 
sio-actif. 

35 
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7. Forme gal^nique unitaire selon la revendication 6. caract^ris^e 
en ce que Tagent hydrodispersible non ionique non tensio-actif est choi* 
si parmi le groupe comprenant les esters d*acides gras et de polyols, 
rather d*alcool laurique et de polyethylene glycol, Thmle de ricin poly- 

5 oxy6thyl6n6e, les glyc6rides polyoxy6thyl6n6s, les polyoxy^thylene gly- 
cols, les sucroglycerides dliuiles de palme et r^thyldi^thyleneglycol 
rectifie. 

8. Forme gal^nique unitaire selon la revendication 7, caract^ris^e 
en ce que Tagent hydrodispersible non ionique non tensio-actif est un 
melange de 7-glyceryl-cocoate de polyoxy6thylfene glycol et de polyoxy- 
ethylene glycol. 

9. Forme gal^que unitaire selon la revendication 1, caract^ris^e 
en ce que I'agent de bioadh^sion est un polym^re biocompatible. 

10. Forme galSnique unitaire selon la revendication 9, caract^ris^e 
en ce que le polymfere est choisi parmi les addes carboxyvinyliques, la 
carbox3nai6thylcellulose, la carboxymdthylcellulose sodique, la methyl- 
cellulose, rhydroxypropylcellulose, Thydroxypropylmethylcellulose, la 
geiose, le silicate d*aluminium, les carraghenates, la gomme de ca- 
roube. 

11. Forme gal6nique imitaire selon la revendication 10, caracteri- 
see en ce que I'agent de bioadhesion est plus particulierement rhy- 
droxypropylcellulose. 

12. Forme gal^nique unitaire selon la revendication 1, caracteris^e 
en ce que I'agent g^lifiant de Tagent lipophile est choisi parmi le groupe 
comprenant la silice, le monost^arate d'aluminiiam, le tristearate d*alu- 
minium. lalcool c^tylique. 

13. Forme galenique unitaire selon la revendication 12, caracteri- 
s^e en ce que Tagent geiifiant de I'agent lipophile est plus particuliere- 
ment la silice. 
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14. Forme gal^nique unitaire selon la revendication 1, caract^ris^e 
en ce que sa phase interne compatible avec le latex de caoutchouc d'un 



pr6servatif r^pond k la formule g^n^rale : 

5 Chlorure de benzalkonium, solution kSO% 0,265 k 2,66 g 

SiUce 5 4 7 g 

Hydroxypropylcellulose 6k8g 

7-glyc6ryl-cocoate de polyoxy^thylene glycol 9 ^ 11 g 

Polyoxy6thylfene glycol 400 4 2i 6 g 

10 Huile de silicone q.s. lOOg 



15. Proc6d6 d'obtention de la forme gal6nique imitaire selon la re- 
vendication 14, caract^ris^ en ce qu'il consiste : 

a) k ajouter sous agitation une solution de chlorure de benzalkonium 
15 kde rhuile de silicone, 

b) k incorporer au melange a) du polyoxy^thylfene glycol 400 et du 7- 
glyc6ryl-cocoate de polyoxy^thyltoe glycol sous forme liquide, 

c) a m^langer le produit b) selon une dur^e suffisante poiur obtenir 
ime bonne homog^n^isation, 

20 d) k ajouter au produit c) de Thydroxypropylcellulose, 

e) k m^langer le produit d), 

f) a incorporer de la silice et 

g) a agiter jusqu a obtention du produit final, qui est introduit dans 
Tenveloppe comprenant de la gelatine. 

25 
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